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Résumé en
anglais
The Steiner tree problem (STP) is one of the most popular combinatorial
optimization problems with various practical applications. In this paper, we propose
a Breakout Local Search (BLS) algorithm for an important generalization of the
STP: the Steiner tree problem with revenue, budget and hop constraints (STPRBH),
which consists of determining a subtree of a given undirected graph which
maximizes the collected revenues, subject to both budget and hop constraints.
Starting from a probabilistically constructed initial solution, BLS uses a
Neighborhood Search (NS) procedure based on several specifically designed move
operators for local optimization, and employs an adaptive diversification strategy to
escape from local optima. The diversification mechanism is implemented by
adaptive perturbations, guided by dedicated information of discovered high-quality
solutions. Computational results based on 240 benchmarks show that BLS produces
competitive results with respect to several previous approaches. For the 56 most
challenging instances with unknown optimal results, BLS succeeds in improving 49
and matching one best known results within reasonable time. For the 184 instances
which have been solved to optimality, BLS can also match 167 optimal results.
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